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1407-1 I Cardio-Oesophageal Reflex: A Mechanism for
"Linked Angina" in Patients with Angiographically
Proven Coronary Artery Disease
Anoop Chauhan, Paul A. Mullins, Ged Taylor, Michael C. Petch, Peter M. Schofield.
Regional Cardiac unit, Papworth Hospital, Cambridge, UK
We have shown previously that oesophageal acid stimulation can reduce
coronary blood flow in syndrome X patients suggesting the presence of a
cardio-oesophageal reflex in humans, The presence of such a reflex in pa-
tients with coronary artery disease could explain the mechanism of "linked
angina". To investigate this hypothesis we studied the effect of oesophageal
acid stimulation on coronary blood flow in 14 patients with angiographically
documented significant (>50% stenosis) coronary artery disease (CAD) and
18 heart transplant patients (HT). A fine tube was introduced through the
patient's nose in to the distal oesophagus. A 3.6F intracoronary Doppler
catheter was positioned in the proximal left anterior descending coronary
artery. Coronary blood flow was calculated from measurements of coronary
flow velocities and arterial cross-sectional area from quantitative angiogra-
phy. Oesophageal instillation of 0.1 M hydrochloric acid and 09% saline was
performed in random, double-blind fashion (60 ml over 5 minutes) and the
measurements were repeated after each infusion. Nine patients in the CAD
group reported their usual chest pain on acid instillation but none experi-
enced any pain after saline infusion, None of the patients in the HT group ex-
perienced any chest pain on acid or saline infusion. There were no significant
difference in systemic haemodynamics after the infusions in both groups.
The coronary blood flow(CBF)was significantly reduced by acid oesophageal
stimulation in the CAD group [CBF pre-acid 70.4 ± 14.3, CBF post-acid 46.4
± 19.1 mllmin (p < 0.01)]. However, there was no significant difference in
the CBF on saline infusion [73.5 ± 15.3 versus 72.5 ± 14 mllmin]. CBF in the
HT group was unaffected by acid or saline infusion. In the 9 CAD patients
who experienced angina on oesophageal acid infusion there was a signifi-
cant reduction in CBF from 73.4 ± 12,9 to 34.6 ± 4,7 mllmin. However, in
the 5 CAD patients who did not have any chest pain the CBF was unaffected
by acid infusion [65.1 ± 16.7 versus 67.5 ± 16,7 mllmin],Conclusion: Oe-
sophageal acid stimulation can produce angina and significantly reduce coro-
nary blood flow, The lack of any significant effect in the HT group, in whom
the heart is denervated, suggests a neural reflex, The presence of such a
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reflex may be a mechanism for "Linked Angina" in patients with coronary
artery disease.
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Characterization of a Recombination Event ExclUding
the Harvey-ras-1 (H·ras-1) Locus in a Romano-Ward
Long QT Syndrome Family Linked to Chromosome
11 p15 and Isolation of a Polymorphic Repeat
Telomeric to H-ras-1
M.W. Russell 1, L,C, Brody 2, O. Munroe 3, M, Dick Ill, F.S. Collins 2. 1Univ. of
Michigan, Ann Arbor. MI; 2 National Institutes of Health, Bethesda, MD; 3 Massachusetts
Institute of Technology- Boston, MA
The Romano-Ward Long OT Syndrome IRWLOTS) has been linked to chro-
mosome 11 p15.5 in several large families but demonstrates genetic hetero-
geniety. To date, there has been no published recombination between the
Harvey-ras-1 (H-ras-1) locus and the RWLOTS in families linked to 11 p15.
The one LOD confidence interval for the RWLOTS gene is 3 eM from H-
ras-1 (Keating et ai, 1992). In a large multigenerational family, we demon-
strate linkage of the RWLOTS to marker D11 S932 on 11 p15 with a LOD
score of 3,14 at a theta of O. The ·family was genotyped for the follow-
ing 11 p markers: H-ras-1 (2 markers), insulin growth factor II, tyrosine hy-
droxylase(TH), /l-hemoglobin, 011 S860, D11-S1363, D11S902, D11S1318,
D11 S1331, D11 S1323, D11S1338, D11 S909, 011 S932, and Dl1S922. An un-
affected individual and her two unaffected offspring carry the affected haplo-
type for the H-ras-1 region, spanning from H-ras-1 to TH, All three individuals
had a OTc :s 0.40 seconds and no history of syncope making the diagno-
sis of RWLOTS extremely unlikely. This suggests that, although the gene for
the RWLOTS is linked to chromosome 11 p15 in this family, a recombination
event may have occurred that separated the RWLOTS gene from the affected
H-ras-1 region haplotype, Multipoint analysis indicates the most likely loca-
tion for the RWLOTS gene in this family is near D11 S932. To investigate a
possible telomeric recombination event, cosmids telomeric to H-ras-1 were
isolated. From one of these cosmids, a CNCT repeat marker (78% heterozy-
gosity) was characterized and its location telomeric to H-ras-1 was verified by
interphase FISH. Genotyping of the family demonstrated that the same three
unaffected individuals had the affected allele for this marker as well. How-
ever, due to the genotypes in the family, we could not exclude a telomeric
recombination event. Based on its degree of heterozygosity, this marker will
be extremely useful in the physical and genetic mapping of the 11 p telom-
ere. The recombination event in this family should aid the localization of the
RWLOTS gene linked to chromosome 11 p15. This is the first report of recom-
bination between the H-ras-1 locus and the RWLOTS phenotype in a family
in which RWLOTS is linked to 11 p15
